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FOREWORD
Changes have been taking place in the structure of the Louisiana
dairy industry in terms of number and size distribution of firms, growth
patterns, and mobility, as well as survival rates for firms. This publica-
tion reports the results of a study concerning these changes in both
the milk producing industry and the milk processing and distribution
segment. The Markov Chain technique was employed in the quantitative
analysis.
Specifically, the study includes: (1) a description of structural
changes in milk producing, processing, and distributing firms operating
in Louisiana markets; (2) estimates of the number and size distribution
of such firms in selected future time periods; (3) estimates of the num-
ber and size distribution of firms in a theoretical industry equilibrium;
and (4) indices of firm mobility (in terms of changes in size) in the
markets.
ACKNOWLEDGMENTS
The authors wish to acknowledge the assistance of the Market
Administrators of the New Orleans and the Northern Louisiana Federal
Milk Marketing Orders, the Division of Milk Testing of the Louisiana
Department of Agriculture and Immigration, and the managers of the
Milk Producer Cooperatives in Louisiana in providing the basic data
essential to the success of this study.
Appreciation is extended to members of the Department, and es-
pecially Professor Leo Polopolus and the late Dr. Jack D. Johnson, for
helpful suggestions during the study and in the preparation of the
manuscript. Recognition is also extended to Professor Max Langham
for his suggestions in the early phase of this study.
TABLE OF CONTENTS
INTRODUCTION 4
Purpose and Objectives 5
Method of Analysis 5
Scope 6
Unit for Measuring Size of Milk Handlers 8
Unit for Measuring Size of Milk Producers 8
LITERATURE REVIEW 9
ANALYTICAL FRAMEWORK 12
Definition and Operation of the Markov Process: The
Mathematics of the Process 14





ANALYSIS OF STRUCTURAL CHANGES IN FLUID
MILK FIRMS IN LOUISIANA 20
Evaluation of Movements of Fluid Milk Firms Among
Size Categories 24
Movements of Firms Among Size Categories 24
Transition Probabilities for Fluid Milk Firms 26
Equilibrium Distribution of Fluid Milk Firms 29
Fluid Milk Handlers Estimated for 1972 31
Mobility of Fluid Milk Firms 32
ANALYSIS OF STRUCTURAL CHANGES IN MILK
PRODUCING FIRMS IN LOUISIANA 34
Changes in Size of Louisiana Milk Producers 37
Movements of Firms Among Size Categories 37
Transition Probabilities for Milk Producers 39
Distribution of Milk Producers 41
Mobility of Milk Producers 44
Producer Cooperatives 45
SUMMARY 47
APPENDIX A. PROCEDURE USED TO OBTAIN DATA . 50




A Stochastic Analysis of Size Distribution of Firms in
Fluid Milk Markets in Louisiana
D. C. Williams, Jr., and William H. Alexander
Department of Agricultural Economics and Agribusiness
INTRODUCTION I
In the dynamic American economy the market structure of most
industries is changing toward fewer and larger firms. The emerging
distribution of firm size is of particular interest to economists, principally
in its structural relation to the phenomena of competition and oligopoly
and in the issues of government regulation.^
Economic theory suggests that the concentration of firms in a market,
as defined by their number and relative size distribution, is an important |
determinant of market behavior and market results.^ Where a small
'
number of firms account for the bulk of a market's output, monopolistic
practices are more likely, ceteris paribus, than where even the largest
firms are of relatively small importance. According to Scitovsky,
Monopoly and oligopoly consist of a power relation among the
sellers or the buyers in a certain market; and this power relation
depends largely on the number and size distribution of the com-
peting sellers or buyers.^
Market reports and observations reflect that a number of changes
have been taking place in Louisiana that affect the economic structure
of milk markets in the state. Among these changes is a decrease in the
number of firms operating in the markets and an increase in their average
size. In the last decade, the number of milk processing and distributing
firms has decreased 12 percent and the annual volume of milk sales
has doubled. During the same period, the number of milk producers
decreased 21 percent and average daily milk production more than
doubled.
Most of the country milk-receiving stations have been closed
and
iThis statement is supported by the following articles: National
Bureau of Eco-
nomic Research, Business Concentration and Price Policy (Princeton
New Jersey:
Princeton University Press, 1955) ; R. B. Heflebower and G. W. Stocking
Readings
in Industrial Organization and Public Policy (Homewood, Illinois: R. D Irwin,
Inc.,
1958). Market structure may be defined as the competitive
relationships existing
among firms of an industry in a particular market.
2Gideon Rosenbluth, "Measures of Concentration," Business
Concentration andj
Price Policy (Princeton, New Jersey: Princeton University Press, 1955) , p. 57.
3Tibor Scitovsky, "Economic Theory and the Measurement of
Concentration,
Business Concentration and Price Policy (Princeton, New Jersey: Princeton
Universityj
Press, 1955) , p. 109.
practically all producer-handlers have been eliminated in Louisiana.
This fact is emphasized by market reports of only one producer-handler
in the New Orleans, Louisiana, Market in 1962, while 310 operated in
that market in 1940. There have also been horizontal mergers by firms
in the industry and firms have increased their sales area.
These changes give rise to uncertainty as to the chances of survival
of firms of varying sizes. Uncertainties, together with the problems
associated with the effects of these rapidly changing conditions in the
industry upon competitive behavior among firms, prompted this study.
Growth patterns, as they relate to stability, and the number and
size distribution of firms are important elements of the problem. It is
important to the dairy industry that the nature of these changes and
their effect upon market structure be identified and evaluated. Such
information will be useful to potential dairy firms as well as firms
currently operating in the industry. Reliable knowledge of survival
expectancies" associated with firms of varying sizes and growth patterns
would be helpful in the decision-making processes of firms in the
industry. These problems are the substance of this study.
Purpose and Objectives
The major purpose of this study was to characterize and analyze
the structural changes in fluid milk markets in Louisiana. The analysis
relates to the changing number and size distribution of firms and the
probable future structural developments. Specifically, the objectives
may be stated as follows:
1. To characterize the structural changes in firms operating in the
fluid milk markets in Louisiana, including both the producer and
handler segments.
2. To estimate the number and size distribution of such firms in
selected future time periods.
3. Using a dynamic concept of equilibrium, to estimate the number
and size distribution of firms at an industry equilibrium (assuming that
the observed tendencies will persist)
.
4. To derive an index of firm mobility in the market for both the
handler segment and the producer segment.
Method of Analysis
The major analytical tool used in the quantitative analysis phase
of this study was the Markov Chain process. Data requirements of the
model are stringent; it requires information about the size of individual
firms over time. In some cases such data are not available. In other
instances firms frequently are reluctant to release them. These two
factors tend to prohibit widespread use of the model. However, con-
fidential data can often be obtained from original or alternative sources
—including state and federal regulatory agencies—with sufficient as-
surances of the protection of confidence.
Louisiana's fluid milk industry is subject to state and federal market
orders. Administrators of these orders are required to maintain audited
records of milk sales by each firm in the market. Data used in the quan-
titative analysis were obtained from the Market Administrators. A
procedure was devised whereby they could provide the necessary data
for analysis with the Markov Process and still not violate the rules for
releasing market data.^
Supplementary data for this study relating to number of firms and
volume of milk production and sales were obtained from published
reports of Market Administrators of the federal and state milk market-
ing orders in Louisiana. Other sources of data include the United
States Census, State Experiment Station publications, and milk producer
associations.
Scope
Most of the studies of the dairy industry to date that have used
market structure models have been primarily concerned with the prob-
lem on a regional or national basis. Also, most of the economic studies
dealing with business concentration in other segments of the economy
have been on an industry rather than market basis.^ A number of econo-
mists agree that the effects of business concentration are most significant
in local markets. Moore and Clodius expressed it this way, "... changes
in industrial concentration have their most direct effect on competition
in local markets. Unfortunately, data on local market concentration
are rather scarce."^
Another important economic factor omitted in most previous em-
pirical studies of market structure was that of "countervailing power."^
We know that in some respects, though not all, the effects of concen-
tration in one segment of a market are offset in another segment of the
market via "countervailing power."
This study approaches the problem from the standpoint of firm
4For a discussion of the technique employed to obtain the data, see Appendix A.
sGeorge J. Stigler, "Introduction," Business Concentration and Price Policy (Prince-
ton, New Jersey: Princeton University Press, 1955) , p. 3.
6F. R. Moore and R. L. Clodius, Market Structure and Competition in the
Dairy Industry (Wisconsin Agricultural Experiment Station, Research Bulletin 233,
March 1962)
, p. 26.
7J. K. Galbraith, American Capitalism, The Concept of Countervailing Power
(Second Edition, revised; Cambridge, Massachusetts: The Riverside Press, 1956) ;
Scitovsky, op. cit., p. 112.
FIGURE 1.—Milk Marketing Areas of Louisiana.
size at the local fluid milk market level and considers both the pro-
duction and processing segments of the market.
For purposes of analysis, Louisiana was divided into three marketing
areas, namely, the (1) New Orleans, (2) Northern, and (3) Central Mar-
kets. The area for the first two markets, as shown in Figure 1, corresponds
to the areas defined in Federal Orders No. 94 and No. 96, respectively.
The Central Market corresponds to the area defined in Louisiana State
Order No. 2, with the exception of the portion of that area included in
the Northern Market.^
Both the Northern and the New Orleans geographic market areas
have increased since 1955. However, all data used in this study, unless
8For a discussion of markets and market areas, see: D. C. Williams, Jr., Optimum
Distribution of Producer Milk Among Markets and Class Uses in Louisiana in 1959




stated otherwise, have been adjusted to correspond to the expanded or
modified market areas.
The processing facihties of milk handlers, in nearly all cases, were
located within the market area where they were regulated. All producers,
j
on the other hand, were not necessarily located within the marketing
area covering the handler to whom they shipped.^
Unit for Measuring Size of Milk Handlers
Because of its importance a number of measures were considered
to represent the size variable. Among the measures considered were the
four principal dimensions of firm size—number of employees, sales,
income generated, and assets. After due considerations, the volume
of milk sales was selected to represent firm size. The selection was based
on the particular qualities of the variable and the availability of data.
Both total volume of packaged fluid milk sales and total volume
of milk sales in all uses per time period were studied for use in establish-
ing the distribution and for describing the size of milk handlers.
A
likelihood ratio test indicated that either of the two units of measure-
ment was equally good in measuring changes in size of respective firms.
Since the principal outlet for milk in Louisiana was for fluid use,
packaged fluid milk sales were used as the unit of measurement.
Data were more readily available for individual firms on a monthly
basis than on an annual basis. A correlation analysis was run to de-
termine the reliability of data for a single month representing annual
series. From a sample of 10 firms, a correlation analysis of annual sales
with January (monthly) sales was found to be highly significant
(r=ri.9975). Thus, it was considered that the use of volume of sales
during the month of January would accurately indicate the size of
firms for each year.
Unit for Measuring Size of Milk Producers
Established daily base in terms of average pounds of milk deter-
mined during the base-forming period was chosen as the measurement
in determining the size criterion for analysis of the producer segment.
The established daily base of a producer was the average milk delivery
9For the location of milk plants and the location of producers that regularly
deliver milk to handlers in Louisiana, see: Williams, op. cit., pp. 29, 51, 124-130.
lOM. A. Adelman, "The Measurement of Industrial Concentration," Readings in
Industrial Organization and Public Policy (Homewood, Illinois: R. D. Irwin, Inc.,
1958)
, p. 8.
iiThe terms "milk handler" and "fluid milk firm" are used synonymously.
i2For a discussion of how milk is classified in Louisiana according to use, see:
Howard P. Brosset, Louisiana Annual Milk Marketing Report, 1961 (Baton Rouge,




of such producer during a base-forming period." The base-forming >
period for the markets in Louisiana was the fall and winter months.
The base formed during this period was used in computing the pro-
ducer's share of Class I sales during the base-operating period.^*
LITERATURE REVIEW
Among the various techniques employed to analyze empirical data
regarding the number and size distribution of firms, two of the most
popular may be defined as (1) an absolute concentration ratio and (2)
a percentage concentration ratio.^^ In the first definition, the measure
of business concentration refers to the percent of total business activity
controlled by a certain arbitrarily defined number of firms in the in-
dustry or market. Firm data are generally aggregated to conceal in-
formation of individual firms. The absolute concentration ratio is
usually expressed as the percent of business controlled by the four
largest firms. The second technique, on the other hand, expresses the
share of business controlled by a given percentage of the firms. For
example, 10 percent of the firms in the market account for 60 percent
of the business activity in a particular product. A simple graphic
presentation of the percentage concentration ratio may be shown by
the use of a Lorenz curve. A hypothetical example of a Lorenz curve
is illustrated in Figure 2. The area between the diagonal (the 45° line)
and the curve, when expressed as a proportion of the total triangle
beneath the diagonal, is called the Gini coefflcient.i^ The Gini co-
efficient, as interpreted by Hart and Prais, is "a measure of average
dominance in the group of firms and serves as a coefficient of inequal-
ity."i7
Limitations of the Gini coefficient have been pointed out by Scitov-
sky. He objects to the use of the Gini coefficient because (1) it only gives
an index of the inequality of size distribution and (2) it is not affected
isThe terms "milk producer" and "milk producing firm" are used synonymously.
i4For a discussion of Louisiana base plans, see: William H. Alexander and
Albert Oretgo, Jr., Operation of Base-Excess Plans Under State and Federal Regula-
tions in Louisiana (Louisiana Agricultural Experiment Station, D.A.E. Circular No
212, August 1957)
.
isAmong the discussions of measures of firm configuration with respect to the
concentration of economic power, the following are included: P. E. Hart and S. J.
Prais, "The Analysis of Business Concentration, A Statistical Approach," Journal of
the Royal Statistical Society Series A, 119 (October 1956), pp. 150-175; Rosenbluth,
op. cit., pp. 57-59; M. A. Adelman, op. cit., pp. 3-45; and Tibor Scitovsky, "Economic
Theory and the Measurement of Concentration," Business Concentration and Price
Policy (Princeton, New Jersey: Princeton University Press, 1955), pp. 101-113.
16M. A. Adelman, op. cit., p. 4.
i7Hart and Prais, op. cit., p. 153.
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by the total number of firms. He argues that the absolute number of
firms is clearly relevant to monopoly power.^^
Hart and Prais contend that the absolute concentration ratio has
an advantage over the percentage concentration ratio, or a
Gini co-
efficient, because it gives information in a form that is immediately
suitable for assessing the market power, or the potential ability to
exert
monopolistic practices.^" Where the market concerned consists of only
a few firms, the nature of the market may well be described by giving the
proportion of the market which is controlled by a specific number of
the largest firms.
Rank correlation is another technique of analysis that has
been
isScitovsky, op. cit., p. 113.
i9Hart and Prais, op. cit., p. 152.
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used to measure movements of firms within size distributions. Tlie
rank correlation coefficient provides a measure of change in the order-
ing of the firms from one time period to another. While a single co-
efficient computed by this method would have limited meaning, the
computation of such coefficient for groups of firms, ranked according
to the same criteria over several time periods, would yield a series of
comparable and potentially useful coefficients. A series of coefficients
computed by this method undoubtedly would give some indication of
the increase or decrease in the rigidity of market structure.
In some cases rank correlation coefficients could be misleading. For
example, suppose there are a large number of firms with significantly
different sizes. A change in the order of the 10 largest firms, with the
rank of other firms remaining constant, would give the same correlation
coefficient as a change in the order of the 10 smallest firms, ceteris pari-
bus. In effect, this method considers the economic power of each firm
to be the same. But a given change in the ordering of the 10 largest
firms is likely to have greater economic significance than the same
change in the ordering of the 10 smallest firms.
An additional technique used to measure the effect of movements
of firms among size groups is the Markov Chain. Reference has already
been made to Padberg's use of the Markov Chain in studying the market
structure of the dairy industry in California. N. R. Collins and L. E.
Preston used the Markov Process in their study of the change in rela-
tive size of the 100 largest industrial firms and to project the equilibrium
size distribution.-^ Hart and Prais also used this probabilistic approach
in an investigation of business concentration. 22 Adelman employed Mar-
kov Chains in her analysis of the size distribution of firms in the steel
industry. 23
The Markov Chain process was selected because it apparently has
several advantages over the other alternative techniques considered. The
major advantages of the Markov Process are: (1) it measures the period
to period changes in the position of individual firms within size cate-
gories, (2) it provides for the construction of an index of mobility, (3)
it provides a meaningful way of measuring mergers,^* and (4) it facili-
20For an example of its use, see: N. R. Collins and L. E. Preston, "The Size
Structure of Industrial Firms," The American Economic Review, LI (December 1961)
,
p. 991.
2iCollins and Preston, op. cit., pp. 986-1003.
22P. E. Hart and S. J. Prais, op. cit., pp. 150-175.
231. G. Adelman, "A Stochastic Analysis of the Size Distribution of Firms," Journal
of the American Statistical Association, LIII (December 1959), pp. 893-904.
24Mergers may be handled by dropping the acquired firm to a category of no
production. The increase in size gained by the acquiring firm may dictate a move-
ment of it to a different size category. Merger activity is considered in conjunction
with all other forces affecting firm growth.
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tates the evaluation o£ tendencies o£ structural development by using
a dynamic concept of equilibrium to estimate the equilibrium distribu-
tion of firm size.
ANALYTICAL FRAMEWORK
Assumptions of the Markov Process: The basic assumptions of the
Markov Chain process have been pointed out by Adelman,^^ Judge and
Swanson,2'> ^nd Kemeny, Snell, and Thompson.^^ The more important
and critical assumptions as they apply to this study specifically are:
1. Firms that engage in the fluid milk industry can be grouped into
size categories according to some criteria.
2. The evolution of a dairy firm through these size categories can be
regarded as a stochastic process.
3. The probability of a firm's moving from one category to another
is a function only of the two categories involved.
4. The transition probabilities (measure of a firm's ability to move
from one category to another) remain constant throughout the evolu-
tionary process.
The usefulness of this technique of analysis depends, at least par-
tially, on how well these assumptions "fit" the "real world." Some points
of frustration are as follows:
1. There is arbitrariness in defining the length and number of
time periods used to observe firm growth patterns, and the allied decision
of which period to use as the initial starting period. The starting period
for this study is defined as the earliest period for which data were
available; the growth patterns of firms were observed over the entire
period for which data were available.
2. The assumption that a firm's size in time period "t-f-1" is con-
ditioned only by its size in period "t" raises some question of reality
when applied to the "real world." For example, the size of a firm which
decides to plow back profits for a certain number of years in order^ to
have capital to increase the size of plant could not, upon completion
of the expansion program, be said to depend only on its size in the
previous time period.
This objection may be partially overcome by choosing time intervals
to minimize the effect of decision lags over more than one time period.
An alternative would be to observe movements over several consecutive
time periods.
251, G. Adelman, op. cit., p. '894.
26G. G. Judge and E. R. Swanson, Markov Chains: Basic Concepts and Suggested
Uses in Agricultural Economics (Illinois Agricultural Experiment Station, Research
Report AERR-49, 1961) , p. 6.
27Kemeny, Snell, and Thompson, Introduction to Finite Mathematics (Engle-
wood ClifEs, New Jersey: Prentice-Hall, 1957) , p. 171.
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Fortunately the hypothesis that a firm's size in time "t+l" is de-
pendent solely on time "t" may be tested statistically by the use of a
Chi-square test.^s In this study, independence was tested by Chi-square
as presented by Snedecor.^^ The positive results of this test enhanced
confidence of the acceptability of the assumption that a firm's size in
a given time period depends on its size in the immediately preceding
time period.
3. Any variable one selects to represent firm size is aggregative. All
the economic forces which determine the growth pattern of firms in
a given market obviously cannot be adequately represented by one
variable—size. Although it is impossible to identify the effect of any
particular component of this aggregate, the results of the aggregate of
causal variables may be measured and evaluated. However, where firms
can be placed into homogenous groups, transition matrices can be com-
puted for firms in the different groups. Then, some indication of the
effects of the different variables can be obtained.
4. The simplifying assumption of constant transition probabilities
through time is necessary to estimate the equilibrium distribution.
Adelman notes that such a procedure . . is analogous to that used
in long-run comparative statics: That the forces which operate during
the sample period will continue unchanged until equilibrium is
reached."3o By relaxing this assumption the equilibrium may be de-
rived not as an estimate of the equilibrium, but as an analysis of the
tendencies at work within the distribution.
A likelihood ratio test has been developed to test the hypothesis of
no difference between transition probabilities between different time
periods. 31 This test may also be used to test whether the set of factors
determining transition probabilities for different markets is significantly
different. Unfortunately, this test could not be employed in this study
because the data were not available over a sufficient length of time to
give more than one estimate of transition probabilities. However, the
test was employed to test for differences in transition probabilities
among markets.
5. If structural developments within a market are entirely the result
28Judge and Swanson, op. cit., p. 7.
29George W. Snedecor, Statistical Methods (Fifth Edition; Ames, Iowa: The Iowa
State College Press, 1956) , p. 225.
301. G. Adelman, op. cit., p. 894.
31T. W. Anderson, "Probability Models for Analyzing Time Changes in Atti-
tudes," Mathematical Thinking in the Social Sciences, P. F. Lazarsfeld, editor (Glencoe,
Illinois: The Free Press, 1954) , p. 49; and Padberg, op. cit., p. 197. Padberg developed
transition probabilities for the dairy industry in California using two different five-
year time intervals, 1950-1955 and 1955-1960. As a result of an erroneous calculation,
he did not accept the hypothesis of no difference. The error was confirmed and
corrected.
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of actions by entrepreneurs of particular firms, their growth patterns
may not be appropriately represented by a stochastic process. However,
several factors in the fluid milk industry tend to have the effect of
stochastic elements in growth patterns of competing firms. Technical
progress, government regulations, labor unions, and the uncertainty
that is associated with merchandising practices in today's imperfect
(luid milk markets probably have this effect.
Definition and Operation of the Markov Process:
The Mathennatics of the Process
The Markov Chain model assumes that for any given sequence of
experiments the outcome of each experiment depends on some chance
event. Thus, the process is stochastic. Kemeny defines a Markov Chain
as:
A finite stochastic process with outcome function fo, fi,
. . .
, fn is a Markov Chain process if the starting state, given
by fo, is fixed and
(1) Pr [f„ = t
I
(f„., = s)
^ (£„., = r)
A---A (fi = a)]=Pr[f„ = t|f„., =s]
(2) Pr [f„ = t
I
f„.i = s] = Pr [f,„ = t
I
f„., = s]
for all m > 1, n > 2 and any possible
sequence of outcomes a, . . .
,
s, t.^^
This definition may be read as the probability of = t given f^.i = s
and fn.2 = r and so on.
This definition means that the results of a given experiment de-
pend only on the result of the immediately preceding experiment and
this dependence is the same at all stages, where stage refers to a particular
place in the sequence of experiments.
The application of this model involves the growth pattern of firms
between specific size categories over given periods of time. From these
observations a transition matrix of probabilities can be computed.
32judge and Swanson, op. cit., p. 2.
.
33J. G. Kemeny, et al., Finite Mathematical Structure (Englewood Cliffs, New
Jersey: Prentice-Hall, 1959) , p. 148. The equation numbers are the authors'.
34Another way of stating this definition is as follows: A series of consecutive time
periods is required, each of which constitutes an experiment. A set of size categories
(s^, s^, ... s^) is also required. A firm can be in one—and only one-of these cate-
gories at a given time. Each firm is assumed to move between size categories each
time period. Each move may be called a step. The probability that a firm moves from
one category, s., to another s., depends only on its size before the move. The
transition probabilities, p.. (i.e., the likelihood that the firm will move from one
size category, s., to another, s.) are given for every ordered pair of categories. A
starting category is specified at which the firm begins and an initial time period is
specified in which the process starts. Ibid., p. 148.
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The effects of causal variables associated with firm growth between
two subsequent time periods may be represented by a probability p^,
where pij is the probability that a firm in size category Sj in a given
time period (t) will be in size category Sj in the subsequent time period
(t-f-1). These transition probabilities pjj can be represented in a matrix
P, with the subscripts i and j referring to rows and columns, respectively,
where:
(3) r
2 p,j = l,andp,j > 0.
j = l
The Pjj's represent real numbers. Matrix P is of order r (i.e., matrices
of transition probabilities are square) where r represents the number
of size categories. In determining the elements p^ of the transition
matrix P, let ajj represent the total number of firms that move from
size category to size category Sj during all time intervals (experiments).
That is:
(4) P.i = -
r
j = l
The distribution of firms at a given time period may be found by
multiplying the distribution in the previous time period by the transi-
tion matrix P. For example,
(5) C, = C. P,
1 0
where C is used to represent the number of firms per size category (i.e.,
C=:[Cg
,
Cg , . . . Cs ], where Cg = the number of firms in size category I,
1 2 r 1
Cg = the number of firms in size category II, etc., and r represents the
2
number of size categories) and the subscript of C denotes the time
period. The expected relative distribution of number of firms in is ob-
tained by multiplying Ct times P or Ct times P^. In general
(6) Ct = Ct P z= Ct P^
k k-i o
If P is a regular stochastic matrix, one with some power having
only positive components,^^ it will have the property that when raised
35For a more precise definition and discussion of regular stochastic matrices, see
Kemeny, Snell, and Thomspon, op. cit., p. 220.
15
in power^^* all rows tend to converge to a unique vector, K, where Kz=ki,
kg, . .
., k,.. This unique vector represents an equilibrium size distribution
of firms that would be expected to result if the tendency observed should
persist indefinitely.
Another approach to find the equilibrium row vector K is as follows:
in equilibrium the distribution vector K must be invariant, i.e.,
(7) K-ixrPrxr—^Ixr
(8) K,,r[P-I]rxr=0,x..
where the subscripts denote the number of rows and columns, respect-
ively, of the matrices. By transposing equation (8) we get
(9) [P.1]',„K'„,=0'„,
which is a set of r equations and r unknowns. Only r-1 of these equations
are linearly independent and, therefore, any one of these equations may
be dropped from the system. However, since K is a probability vector,
we have
(10) ^ K,,= l
j = l
Using this information, equations (9) and (10) can be combined to form
r
36The sum of any row of P is 1 for any power of P: i.e., % 1, for any i,
j = l
1 to r, for any power 1 to oo of P. This statement may be proved in general as fol-
lows: Let matrices
n








^ Ci j (for any i, 1 to m) z= ^ ^ aiAj =
j = l k3=l j = l
r r r
r
ail 1 + ai2 1
-f . . . + 1 = 5 Cij = 1 (^^^ ^^Y i' ^ "^)-
j = 1
This information is useful as a check when raising probability matrices to powers.
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a system of r linearly independent equations and r unknowns which
can be solved for the values of the vector K.^"
I It is of interest to synthesize the equilibrium to evaluate the
tendencies inherent in the observed movement of firms between size
categories; this may be done by observing the nature of the equilibrium.
To use this estimated equilibrium configuration as a prediction would
require the employment of the explicit assumption that the observed
tendencies will remain constant. As Judge and Swanson have pointed
out, for regular Markov Chains the size distribution of firms in equi-
librium does not depend on the initial relative distribution of firms
among the categories, or the starting vector.^s In other words, given
the same transition probabilities, firms in a market will assume the
same type distribution regardless of whether the market was originally
competitive or oligopolistic. This results from the implication of the
economic assumption of the model-that the future development of a
firm is independent of its past history.
Since K represents the final probabilities of firms' being in each
category, the equihbrium distribution of firms may be obtained by





The equilibrium distribution of firms generated by this model is
rather unique in that it is both stationary and dynamic. It is stationary
because the relative number of firms per size category does not change.
It is dynamic in that firms may move between size categories. Adelman
interprets an equilibrium structure in a firm-size model as that dis-
tribution from which the average number of firms entering a given
category per period equals the average number of firms leaving it. Such
a concept of equilibrium is thus stationary in nature for the market,
and dynamic for the individual firm. In other words, equilibrium as used
in this study does not imply that there is no movement of firms between
categories. On the contrary, the stochastic conception of equilibrium
explicitly requires that firms move in and out of each size category. But
on the average, the forces acting to increase the number of firms in a
given size category are exactly counterbalanced by those tending to
decrease it.^^
37A technique for solving the system of equations is presented in Appendix B.
38Judge and Swanson, op. cit., pp. 4 and 9.
391. G. Adelman, op. cit., pp. 895-896.
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Mean Lifetime and Mobility of Firms
An index of firm mobility may be constructed by use of the transi-
tion matrix P to analyze the average number of time periods a firm isi
likely to remain in the same size category. The mobility index gives:
some indication of the rigidity of market structure. Hart and Prais
agree that
one may thus speak of industries that have a rigid structure and of
those that have a mobile structure; industries that have both a high
degree of concentration and a rigid structure are those in which
one may suspect the existence of monopoly elements.^"
Both the ease of movement by firms among size categories, as
measured by this index, and the direction of movement, as determined
from the transition matrix, have implications for analyzing problems
at the firm level as well as at governmental levels. Simon and Bonini
suggest that
The same equilibrium distribution [of firms among size categories^
may be produced with various degrees of mixing, . . . Public polic)
might be concerned with the amount of mobility rather than with
the resulting degree of concentration. As a matter of fact, a measure
of mobility (for firms or individuals) would appear to provide 2
better index of what we mean by "equality of opportunity" than
do the usual measures of concentration.
An estimating technique used by Adelman42 and by Judge anc
Swanson^3 ^^s employed to calculate the average number of time period;!
a firm is likely to remain in a given category. Let Cg t be the number
i o
of firms in category Sj in the initial time period. Then, the number o
these firms expected to be in the same category in the following tim^
period is
(12) Cg t = Cg t Pii,
i 1 i o
Cg t = Gs t Pii^ and so on.
12 i o
Thus, the total time, T„ spent in the S; category by the Cg t firms is
i 0
(13) T,=Cg t +Cs t Pii+Cs t Pii'+ . • • +Cs t Pii"-'
i 0 i o i o 10
The average time, Lj, spent by a firm in category i may be obtained b
dividing the above equation by Cg t 5 thus I
40Hart and Prais, op. cit., p. 161.
4iSimon and Bonini, op. cit., p. 616. Brackets are by the authors.
421. G. Adelman, op. cit., p. 897.
43Judge and Swanson, op. cit., p. 11.
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The mean lifetime of a firm in a given category gives some indication
of firm mobility, but it would be more meaningful if compared to some
norm. Judge and Swanson^^ ^nd Adelman/^ following the works of
Prais/6 used a perfectly mobile industry as a standard of comparison.
They define a perfectly mobile market as one for which the probability
that a firm will move from category A to category B during a single
time interval is independent of A. In other words, the probability of
a firm's moving to a specified size category in one time period is the
same for all firms regardless of its size before the move. By this definition,
each column of the transition matrix of r size categories for a perfectly
mobile market is composed of r identical positive coefficients, and the
sum of the elements of each row is unity. The matrix P raised to the
infinite power gives a matrix that may be called T that fulfills these
requirements.47 ^^ch row of the matrix T would be the same as the
unique vector K. Given the transition matrix P and the equilibrium











centage of the total number of firms in Si at time t^.
^ Absorbing Markov Chains
When it is impossible for firms to move from a category, Sj, it is
called an absorbing category. Specifically, Si is an absorbing category
when Pij=:l, where i=j. If (1) there is at least one absorbing Sj, and (2)
it is possible to go to an absorbing Sj from every transient or nonabsorb-
ing Si (not necessarily in one step), the Markov Chain is absorbing. It
follows then that in an absorbing Markov Chain the probability that
the process will be absorbed is 1.49
451. G. Adelman, op. p. 897.
46S. J. Prais, "Measuring Social Mobility," Journal of the Royal Statistical Society,
Series A, 118 (1955) , pp. 56-66.
I *7Judge and Swanson, op. a^., p. 11.
481. G. Adelman, op. cit., p. 897.
49Kemeny, et al, op. cit., p. 404; and Kemeny, Snell, and Thompson, op. cit.:t)v>.
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Kemeny, et al, suggest that the three following questions about ab-
sorbing Markov Chains are of interest: (1) Where there is more than
one absorbing category in the transition probability matrix, what is
the probability that firms will end up in a given absorbing category?
(2) On the average, how many time periods will a firm be in each non-
absorbing category? (3) On the average, how many time periods will
it take for the process to be absorbed? For a technique (including ex-
amples) to solve questions of this nature, the reader is referred to
Kemeny, et al.^^
ANALYSIS OF STRUCTURAL CHANGES IN
FLUID MILK FIRMS IN LOUISIANA
A number of changes have been taking place with respect to the
number and size of milk handlers in Louisiana. This is partially re-
flected in Table 1. In general, the number of firms has been decreasing
and the average size of the remaining firms has been increasing. There
were, for example, 83 handlers in Louisiana in 1952 with average an-
nual' sales of 6.7 million pounds. By 1961, the number of handlers had
decreased to 73, and the average sales per handler had doubled.
Producer-handlers have almost disappeared in Louisiana. In 1962,
there were six producer-handlers in the Central Market, two in the
Northern Market, and only one in the New Orleans Market. This
number represents a decline from 310 producer-handlers in the New
Orleans Market alone in 1940.^1 Also, the nine milk cooling stations
in 1962 were only 69 percent as many as existed in 1953 (Table 1).
For analytical purposes, arrays were made of fluid milk distributing
firms on the basis of packaged fluid milk sales. Because of the
confidential
nature of the data, these arrays were made in groups of three firms.
For example, group one represents the three firms with the
largest
volume of sales in the market and group two represents the next largest
three, and so on (Appendix Tables 2-5).
These data were used to indicate the degree of concentration
of
fluid milk sales by handlers in each market. Lorenz curves from
these
data indicate very little change in the percentage of firms over
the
period of time for which data were available52 (Figure 3).
soKemeny, et al, op. cit., pp. 404-409.
.
^^Compilation of Statistical Material Concerning Order No. 42,
as Amended,
Regulating the Handling of Milk in the New Orleans, Louisiana Marketing
Area
(Office of the Market Administrator, November 1947) . ^ w
52The Gini coefficient was not used to compare the distributions
because this
coefficient is derived from the entire Lorenz curve, and the results of
this study
involve the estimation of a limited number of points. Although a smooth curve
was
fitted to the data, the computation and presentation of the Gini coefficient
might con-
vey an impression of accuracy exceeding that justified by the data.
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Percent of Total Packaged Fluid Milk Sales
;iew Orleans "arket
Percent of Total Packaged Fluid Milk Sales
Northern Market
Percent of Total Packaged Fluid Milk Sales
Central Market
of Total Packaged Fluid Milk Sales
Three Markets Combined
r
FIGURE 3.—Cumulative Size Distribution of Fluid Milk Firms, Louisiana Markets,
^
January of Selected Years. (Source: Appendix Tables 2 - 5.)
Comparisons made by the Lorenz curves for the different markets
show the degree of variation in firm sizes is greatest for the New Or-
leans Market. However, since the Lorenz curves consider the percentage
of firms instead of the number of firms, these results could be misleading.
The Northern Market had the smallest number of firms and the big
three in that market accounted for the greatest percentage of milk
sales when compared with other Louisiana markets.
Although the Central Louisiana Market included a geographic area
over three times as great as either the Northern or New Orleans Mar-

















































































































































































































market was approximately the same as for the Northern Market. During
January 1962 the three largest fluid milk firms in Louisiana accounted
for 40 percent of the total packaged fluid milk sales in the state (Ap-
pendix Table 5). The six largest firms accounted for slightly more than
half of the total packaged fluid milk sales. Fifteen handlers accounted
for 75 percent of the sales. This means that 25 percent of the total
packaged fluid milk sales were divided among 52 firms, or 78 percent
of the firms. These data are also shown in the form of a Lorenz curve
in Figure 3. Data required for such an analysis were not available for
prior years.
Evaluation of Movements of Fluid Milk
Firms Among Size Categories
Movements of Firms Among Size Categories
The general operation of the Markov Process includes observing
the period-to-period growth pattern of each firm in terms of movements
among specific size categories over given periods of time. Movements
were observed and analyzed within the framework set forth in a pre-
vious section. Volume of packaged fluid milk sales per month was used
to represent firm size (Table 2). In any one time period it was possible
for a firm to be in only one of the seven specific size categories.
TABLE 2.—Ranges of (Unequal) Size Categories Used in the Analysis of Growth
Patterns of Fluid Milk Firms










Time intervals of one year were chosen for the analysis. It seems
that the greater number of observations possible under this choice
would yield a better estimate of transition probabilities and tend to
counterbalance any advantages that might occur by using longer time
intervals.
Data for the observation of firm movements for the New Orleans
Market were available only for the years 1958 through 1962. Data for
the other two markets were available from 1956 through 1962. Hence
observations were available for four movements among size categories
24
of each firm in the New Orleans Market and six movements of each
firm in the other markets.
The movements of firms among size categories are recorded in
Table 3. In this table, Sj represents the size category in a given year
and is indicated on the left side of the table, and Sj represents the size
category in the following year and is indicated across the top. The
elements, A^, of the table represent the total number of firms that moved
from Si to Sj during all time intervals. For example, observe the second
row in Table 3 for the New Orleans Market. There were two firms that
moved from to So, or that went out of business from category S^.
TABLE 3.—Movements of Milk Handlers Among Size Categories as Reflected by
Packaged Fluid Milk Sales, Louisiana Markets, 1956 through 1962
Size category Size category in following year
in given year So Si S, S3 s. Se
NEW ORLEANS MARKET*
s„0










3 1 3 1
^ 1 1 13 5
S3 1 3 7 2




So 48 3 1 1
Si 10 23 3
s^ 2 7 41 8 1
S3 2 4 10 5
s. 3 30 1
S5 1 1 35
THREE MARKETS COMBINED
So 78 7 1 1 2
Sx 15 60 7 1
^ 4 9 69 14 1
S3 3 8 32 9
S4 1 4 53 2
^ 1 1 59 1
1 26
*Data on movements of firms among size categories were available for the New
Orleans Market only from 1958 through 1962.
Source: Office of the Milk Marketing Administrators, New Orleans, Shreveport,
and Baton Rouge, Louisiana.
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There were 36 observations of firm movements from S, to S^, or no
change in size category. And, one firm increased in size from Si to S,.
Chi-square test procedures were employed to test the hypothesis that
a firm's size in a given year (t+1) was independent of its size in the
previous year (t).^^ Since these computed Chi-square statistics exceeded
the theoretical tabular values at the 99 percent confidence level, the
hypothesis of independence was rejected. In effect the rejection of this
hypothesis increases the credence of the acceptability of the assumption
that a firm's size in a given period depends on its size in the immediately
preceding period.
Transition Probabilities for Fluid Milk Firms
Before deriving the transition probabilities, a size category, So, was
specified with no production (no sales). This category was provided to
allow for entry into and departure from the markets by firms. Provision
of this category made it necessary to provide a reservoir of potential
entrants into the system. Data were not available on the number of po-
tential entrants. Thus, it became necessary to estimate the number of
potential entrants into the system. Ten times the number of firms that
were active in the initial year of observation, t^ was used to establish
a number for potential entrants for each market.^* This somewhat ar-
bitrary selection does not affect the economically relevant portion of
the results. Proof of this statement will be discussed later.
The transition probabilities shown in Table 4 were calculated from
the observed year-to-year movements among size categories by fluid milk
firms presented in Table 3 adjusted for potential entrants. One size
category, S^, was omitted from the transition matrix for the Central
Market, because of the small number of firms in the larger size categories.
The transition probability matrices give some insight into the dy-
namic aspects of milk sales. The coefficients in the cells of the transition
matrices give the probability of movement by firms from each of the
size categories indicated on the left side to each of the size
categories
indicated across the top in Table 4. For example, according to the
experience of packaged fluid milk sales by handlers in the New Orleans
53This was in effect a measure of the applicability of the assumption
of the
model that "the probability of moving from one category to another is a
function
only of the two categories involved." The value of the test computed for each
market was as follows: New Orleans Market, 599.6 with 36 degrees of freedom; Northern
Louisiana Market, 315.9 with 36 degrees of freedom; Central Louisiana
Market
660.6 with 25 degrees of freedom; and the three markets combined, 1,818.4
with 6b
degrees of freedom.
54in the section dealing with milk producers, it was assumed that every farm
in the supply area for a market was a potential dairy farm. The total number of
farms in the supply area for the New Orleans Market, less commercial milk producers
in the area, was about 10 times the number of dairy farms.
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TABLE 4.—Transition Probability Matrix of Fluid Milk Firms as Reflected by
Packaged Fluid Milk Sales, Louisiana Markets




So .997129 000957 .000957 .000957
.051282 .923077 .025641
.055556 .055556 .833332 .055556








Sx .375000 .125000 .375000 .125000
s. .050000 .050000 .650000 .250000









s„ .997386 .001568 .000523 .000523
S: .277778 .638889 .083333
S2 .Uoooyo .118644 .694916 .135593 .016949






s„ .997089 .001852 .000265 .000263 .000529
s, .180723 .722892 .084337 .012048
% .041237 .092784 .711340 .144330 .010309
S3 .057692 .153846 .615385 .173077
s. .016667 .066667 .883333 .033333





iBecause of the small number of firms in the largest categories for the Central
Market, only five categories were used for computing this matrix.
Blank cells represent zero coefficients.
Market, the probability that a firm in category Si in a given year will
remain in the same category the next year was .923077. The probability
of going out of business, or having no sales in the market, was .051282,
and the probability of increasing sales to was .025641. The nature of
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the model requires that the sum of the probabihties in each row equal
1.0. Where one cell, Pij, in a matrix contains the figure 1.0, it represents
a case where firms in that category did not increase or decrease their
sales beyond the limits of the specific category.
The magnitude of entries in the cells on the main diagonal indicate
there was a strong tendency for firms to remain within a given size
category from one year to the next. The probabilities on the diagonal
are all larger than any of the other elements in each row for each
market, with the exception of the Northern Market. This rigidity is
partially due to the size category intervals and length of time periods
used in the analysis. Smaller ranges would have permitted smaller year-
to-year changes in the volume of sales by milk handlers to result in a
movement.
The calculated likelihood of a firm's increasing in size can be com-
pared with the likelihood for a decrease in size for firms in any given
category. The aggregative values obtained by summing the elements
to the right of the diagonal represent the likelihood for increases; con-
versely, the sum to the left of the diagonal represents the likelihood
for decrease. Observe, for example, the transition matrix for packaged
fluid milk sales by handlers in the Northern Market. For size category
Si the probability of a firm's decreasing in size is .375, while the proba-
bihty of increasing in size is .500 (.375+. 125). Thus, the probability
that the firm will increase in size is greater than the probability for a
decrease in size.
Some important general observations can be made from the data.
First, there is a tendency for small firms to get smaller or go out of
business. Second, there is a strong economic pull for firms remaining in
the market to increase in size. The probability of a firm's going out of
business decreases as the size of the firm increases. Once a firm reaches
size category S4 the chances of its going out of business are rather re-
mote. The Central Market is the only one where any firms in a size
category greater than S3 went out of business during the time period
under study. Also, the most probable outcome—excluding remaining in
the same category—is that firms either increase or decrease in size by one
category at a time.
For firms entering the Central and Northern Markets, the calculated
probability is greatest that they will enter in the smallest active cate-
gory. Si. On the other hand, for firms entering the New Orleans Mar-
ket, the probability is equally great that they will enter in a size cate-
gory larger than Si.
The null hypothesis of no difference between markets in transition
probabilities was tested by the likelihood ratio test. This hypothesis
was not rejected at the 5 percent level. This means that, statistically
28
speaking, factors affecting movements of fluid milk firms among size
categories were not significantly different among the three markets.
Equilibrium Distribution of Fluid Milk Firms
The equilibrium distribution in this study was synthesized not as
a forecast of what the future state of the markets would be, but rather
as an evaluation of the tendencies inherent in the observed movements
of firms between size categories.
Equilibrium distributions of fluid milk firms were synthesized for
each market by deriving the equilibrium vector K, where K represents
the relative distribution of firms among size categories in equilibrium,
(K=kokik2 . . . kr). These distributions are presented in Table 5 along
with the distribution in the initial year of observation and the estimated
distributions for 1972.
In equilibrium, the distribution of economic importance is the rela-
TABLE 5.-Percentage of Fluid Milk Firms in Each Size Category as Reflected by
Packaged Fluid Milk Sales, in the Initial Year of Observation, and Estimates for





1958 - 34.5 17.3 17.2 10.4 10.3 10.3
1972 - 23.4 10.0 13.3 23.3 20.0 10.0
NORTHERN LOUISIANA MARKET
1956 - 33.4 13.3 13.3 13.3 20.0 06.7
1972 - 07.7 15.4 07.7 15.4 38.4 15.4
Equilibrium _ o 0 0 0 66.7 33.3
CENTRAL LOUISIANA MARKET**
1956 - 20.0 ^12.9 08.6 11.4 17.1
1972 - 10.0 15.0 10.0 35.0 30.0
Equilibrium - 12.3 12.3 05.5 23.4 46.5
THREE MARKETS COMBINED***
1956 - 21.3 26.7 16.0 13.3 14.7 08.0
1972 - 13.3 13.3 10.0 25.0 28.4 10.0
Equilibrium - 10.3 08.7 06.6 19.5 38.2 16.7
* Because of the fact that the transition matrix for the New Orleans Market
had absorbing states in categories S^ and Sg and it was possible for firms in each
nonabsorbing category to be in an absorbing category in equilibrium, the active firms
would be only in these two categories. Because of the inability to determine the
actual number of potential firms, the equilibrium distribution of the firms between
these two categories was not estimated.
**Only five categories were used for the Central Market because of the small
number of firms in the larger categories.
***These estimates were based upon the transition matrix calculated from the
observed growth pattern for all firms in Louisiana (the consolidation of observations
for the three markets).
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tive distribution of firms actually selling milk in the market. This re-
r
lationship was derived by normalizing the results so that ^ kj = 1.
j = i
This distribution is independent of the number chosen to represent po-
tential fluid milk firms, where the transition matrices are regular stochas-
tic matrices.^^
In equilibrium, 67 percent of the firms in the Northern Market
would be in S,, and 33 percent in Sq. The equilibrium position indicated
for the Central Market and the three markets combined would be such
that about half of the firms would be larger than size S4. Also, in equi-
librium the largest percentage of firms would be in Sg in each of the
markets.
The estimated distribution of firms for 1972 shows a tendency to
approach the equilibrium distribution. In general, Si, S2, and S3 de-
creased relatively while S4, S5, and Sg increased as compared to the
initial observed distribution.
If a transition matrix is an absorbing matrix with more than one
absorbing category, the number of potential entrants may directly affect
the equilibrium distribution. The transition matrix calculated for the
New Orleans Market is an absorbing matrix of this nature. Thus, be-
cause of inability to determine the actual number of potential milk
handlers, the equilibrium for the New Orleans Market was not included
in Table 5.
Even though an exact equilibrium distribution was not estimated
for the New Orleans Market, some observations are possible regarding
equilibrium. In the observed movements of firms among size categories
in the New Orleans Market, firms moved in and out of each category
except S5 and Sg. Also, firms moved into but not out of S5. Furthermore,
there were no movements into or out of S^. Therefore, categories Sg and
Sq in the transition matrix (Table 4) for the New Orleans Market were
absorbing categories, and the probability of absorption in Sg was 1.0
for firms starting in each nonabsorbing category. Thus, all firms not
currently in Sg and Sg would ultimately be absorbed in Sg. In equilibrium
under these conditions, there Would be three firms in Sq (the number
of firms in Sg in the initial year of observation), and the number of
firms in Sg would depend upon the actual number of potential entrants.
55Adelman presents proof of this statement in the form of the schematic solution
for kj by determinants. See: I. G. Adelman, op. cit., p. 901.
A regular stochastic matrix may be defined as follows: "A stochastic matrix is
said to be regular if some power of the matrix has only positive components."
Kemeny, Snell, and Thompson, op. cit., p. 220.
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Fluid Milk Handlers Estimated for 1972
Estimates o£ the number o£ firms that would be expected in each
size category in 1972 were calculated and are shown in Table 6. Except
in the case of an absorbing matrix, these elements are not affected by
the number selected to represent a reservoir of potential entrants (see
footnote 55, page 30). The estimates of 13 firms for the Northern Mar-
ket and 20 for the Central Market represent a decrease of 13 and 43
percent, respectively, from the actual number in 1956. The number es-
timated for the New Orleans Market in 1972 was 30, an increase of 3
firms from the initial time period.
The model indicates that the trend toward smaller absolute number
of firms in the industry will continue. It indicates that by 1972 there
will be 21 percent fewer handlers in the three markets combined than
in 1956, or only about 60 milk handlers in Louisiana. This represents
a decrease of 13 firms from the number in operation during 1956.
Sixty-three percent of the firms operating in 1972 would be in the
largest three categories. The largest number of firms in a single size
category would be 17 in S5. Thirty-eight firms would be in size cate-
gories larger than S3. Only 8 firms would be in Si.
The estimates for 1972 suggest that in all Louisiana markets, except
New Orleans, there would be a larger relative and absolute number
of firms in S5 in 1972 than existed in time period t^. On the other hand,
the number of firms in categories Si, S2, and S3 would be smaller in 1972
for each market than the number in to. An exception would be size
category S2 in the Northern Market, which shows no change.








3 4 7 6 3 30
1
NORTHERN LOUISIANA MARKET
2 12 5 2 13
2
CENTRAL LOUISIANA MARKET
3 2 7 6 - 20
8
THREE MARKETS COMBINED*
8 6 15 17 6 60
*The estimates for each market, including the three markets combined, were de-
veloped from four separate transition probability matrices. Because of this procedure,
the number of firms for the state distribution (three markets combined) may not
equal the sum of the firms estimated in individual markets.
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Mobility of Fluid Milk Firms
The size of the calculated coefficients in the principal diagonal cells
of the transition matrix is positively correlated with the degree of ri-
gidity or stability in the market structure. Comparisons of the relative
stability of milk sales in the different markets may be made using the
data in Table 4. The same data were used to estimate the mean number
of years spent in each size category by an average milk handler (Table 7).
The mean lifetime of firms in category Sq was omitted from the table.
This omission does not affect the index for the other categories. How-
ever, if the number of potential entrants had been known, it would have
been useful to compute the value for this category, since it would have
provided a quantitative indication of barriers to entry. The mean life-
time for firms in the perfectly mobile market^*^ was computed from the
normalized equilibrium vector K.






















S 5.5 - -
S, 18.0 3.0 ~ 6.0
Sg 9.0 1.5 6.0
CENTRAL LOUISIANA MARKET
S^ 2.8 1.1 2.5
S^ 3.3 1.1 3.0
S3 1.9 1.1 1.7
S^ 8.5 1.3 6.5
Sg 18.5 1.9 9.7
THREE MARKETS COMBINED
S 3.6 1.1 3.3
S' 3.5 1.1 3.2
S, 2.6 1.1 2.4"
S' 8.6 1.2 7.2
s! 20.7 1.6 12.9




56"Perfectly mobile market" defined on page 19.
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The mean lifetime of firms in a perfectly mobile market for the
New Orleans Marketing Area was not presented in Table 7. This omis-
sion may be explained by the fact that in equilibrium there would be
no firms in categories Sj, S2, S3, and S4 because of the nature of the
absorbing categories in the transition matrix for that market. Likewise,
in equilibrium there would be no firms in the first four categories in
the Northern Market. Furthermore, there would be no movement out of
categories S5 and Sg in the New Orleans Market, and obviously the
mean lifetime would be infinity for firms in those two categories. On the
other hand, there could be movements of firms between categories S5
and Sq in the Northern Market.
In the Central Marketing Area and for the three markets combined,
the mean lifetime of firms conforms more closely with the perfectly
mobile market concept. The movements of firms in these two markets
indicate that firms become less mobile upon reaching size Sg. The highest
mobility of firms was observed in S3.
There was a wide diversity in the observed mean lifetime for firms
in different size categories and in different markets. For example, firms
remained in Si in the Northern Market an average of 1.1 years. On the
other hand, firms in S5 and Sg in the New Orleans Market would be
expected to remain indefinitely in their respective size categories. Firms
in S3 were more mobile than firms in the other categories, except in
the Northern Market. In general, the data in Table 7 indicate that
firms in the largest categories are less mobile than those in other size
categories. These results indicate that the economic forces for milk
handlers to change size categories decrease as the firms become larger.
Market mobility indices that give the relationship of the mobility
of firms in a market in selected time periods to the mobility under the
concept of a "perfectly mobile structure" were computed (Table 8).
The mobility of firms in the Northern Market in 1956 was 45.8 percent






Northern Louisiana 45.8 29.0 20.2
Central Louisiana 24.2 16.0 13.2
Three Markets Combined 15.9 11.3 9.0
*An index of mobility is not presented for the New Orleans Market because the
transition matrix for that market represents the process of an "absorbing chain."
However, this phenomenon and a comparison of the indices computed for the three
markets combined with those for the other two markets suggest that firms in the
New Orleans Market are the least mobile.
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o£ that in a perfectly mobile structure. By 1972 the mobility of firms
in that market would be reduced to about 29 percent of the expected
value in a "perfectly mobile structure."
The mobility of firms in each of the markets^ in Table 8 was approxi-
mately one and one-half times as great in 1956 as the estimated mobility
in 1972 and about twice as great in 1956 as in equilibrium. These in-
dices suggest the existence of a consistent decrease in the mobility of
fluid milk handlers in these markets.
An index of market mobility was not computed for the New Or-
leans Market because the transition matrix represents the process of an ,
"absorbing chain." However, a study of Tables 7 and 8 indicates that !
the structure of the New Orleans Market was more rigid than the other
two markets.
This analysis shows a tendency for a larger proportion of the fluid
milk handlers to gravitate to the least mobile, larger size categories.
The combined influence of the transition of firms to the larger size
categories and the tendency for a decrease in firm mobility produces
a more rigid market structure.
ANALYSIS OF STRUCTURAL CHANGES
IN MILK PRODUCING FIRMS IN LOUISIANA
In a dynamic economy, milk producers, like other firms, adjust their i
size, or scale of operation, in response to such economic and environ-
1
mental factors as changes in prices, government support programs, and
|
technology.
During the last decade, such adjustments have been reflected largely
,
by a decrease in the number of dairy farmers and a concurrent increase!
in the average size of enterprise. In 1952, an average of 4,652 producers
delivered milk to handlers in Louisiana, and their average daily delivery
|
was 289 pounds. By 1961, the num.ber of milk producers had decreased!
to 3,691, but the average daily delivery had increased to 647 pounds.
|
The New Orleans Market is the state's largest market, both in termsjj
of number of producers and volume of milk sales to consumers. During!
an average month in 1952, 2,754 producers delivered milk to handlers
in the New Orleans Market. By 1961, the number had declined 24 per-
cent to 2,087 (Table 9).
The total volume of milk received by handlers in the New Orleans?
Market from producers was 242.1 million pounds in 1952 and 428.5||
million pounds in 1961. The average annual delivery of milk per pro-
ducer was about 88 thousand pounds during 1952. By 1961, the average
size producer had increased substantially to about 205 thousand pounds.
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TABLE 9.—Number of Milk Producers and Total Producer Receipts, by Markets,
Louisiana, 1951-61*

















Avg. No. Million lbs. Avg. No. Million lbs. Avg. No. Million lbs.
1951 2,738 227.0 1,283 144.4
1952 2,754 242.1 566 89.2 1,332 161.4
1953 2,820 260.4 638 101.7 1,378 178.1
1954 2,764 281.2 656 108.7 1,542 197.9
1955 2,600 294.6 649 120.0 1,587 213.9
1956 2,474 327.2 646 134.1 1,519 228.2
1957 2,258 326.8 657 143.7 1,645 268.6
1958 2,378 339.4 615 142.4 1,313 267.6
1959 2,173 353.7 573 148.8 1,201 256.6
1960 2,163 386.9 572 161.7 1,140 268.7
1961 2,087 428.5 542 167.6 1,062 289.8
*Producer receipts are the volumes of milk delivered to handlers by farmers.
**The New Orleans Market area was expanded December 1, 1957, to include Terre-
bonne, Lafourche, and St. Charles parishes. Producers shipping milk to handlers
regulated by the New Orleans Order as a result of the expansion were reported and
shown in the Central Louisiana area prior to the market expansion.
***Prior to August 1958, data for the Shreveport (or Northwest) and Northeast
Louisiana Markets were summed for the two areas to approximate the Northern
Louisiana Marketing area under Federal Milk Marketing Order Number 96.
****Data as reported for the Central, Southwest, and Southeast Markets were
summed to represent the Central Marketing area.
Source: Louisiana Annual Milk Marketing Report, 1951-1961 (Division of Milk
Testing, Louisiana Department of Agriculture and Immigration) .
The relative size distribution of producers as measured by their
average daily base has also changed, perhaps more strikingly than the
changes on the average. The size categories were defined by 100-pound
intervals as shown in Figure 4.
In 1957, the largest number of producers in the New Orleans Mar-
ket was in the size range from 201 to 300 pounds daily base and the
smallest number was in the size range of 1,101 to 1,200 pounds daily
base (Figure 4). By 1962, the largest number of producers with a base
was of the size 301 to 400 pounds per day and the smallest number was
in the size category ranging from 1,301 to 1,400 pounds. The change in
the distribution of producers from 1957 to 1962 shows that the number
of producers in the size ranges of 400 pounds and less decreased while
the number in the larger size ranges increased, relatively. This shift is
also emphasized by the fact that there were 178 producers with a daily
base of 100 pounds or less in 1957 and only 39 in 1962. While there
were only 25 producers with a daily base of over 1,400 pounds in 1957,
the number increased to 88 by 1962.
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FIGURE 4 -Size Distribution of Milk Producers, Louisiana Markets, Base-operating
Periods 1957 and 1962. (Source: Appendix Tables 6 8.)
Similar changes occurred in the Northern and Central Markets. (See
Table 9 and Figure 4.)
Generally, the number o£ producers decreased and their average
size increased between 1957 and 1962. The number of smaller-sized
producers decreased and, conversely, the number of producers in the
larger size categories increased, relatively, between 1957 and 1962 for
each market.
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Changes in Size of Louisiana Milk Producers
Movements of Firms Among Size Categories
The growth pattern of each milk producing firm, in terms of its
movements among specified size categories between 1957 and 1962, was
observed and analyzed. The individual producer's established daily
base was used to represent producer size. Unequal size categories were
defined in order to reflect observed ranges of operations by existing
producers (Table 10).
TABLE 10.—Ranges of (Unequal) Size Categories Used in the Analysis of Growth
Patterns of Milk Producers
Size category Category limits







The category of no production (S^) was included to permit producers
to leave and enter milk production for the market. Stated another way,
the category provides a "reservoir of firms" for potential entrants
into the system. This reservoir was defined as the total number of farms
in the supply area, less the number of commercial milk producers in
the area. The first number in the last column of Table 11, marked by
an asterisk, represents this potential for each market respectively. The
numbers in the last column of Table 11 represent the number of pro-
ducers in each size category in 1957. The bottom row for each market
shows the number per size category in 1962.
Movements of producers from one category to another which re-
sulted from their decisions to increase or decrease the output of milk
between 1957 and 1962 are shown in Table 11. For example, the data
for the New Orleans Market show there were 1,016 producers in size
category in 1957. By 1962 over 60 percent, or 625, of these producers
had moved out of production and only 224 increased their production
beyond 300 pounds per day.
An indication of the "turnover" of producers is shown in Table 11.
While there were 2,451 producers with a base for the New Orleans
Market in 1957, 1,364 of those producers did not have a base for that
market in 1962. Thus, 56 percent of the producers holding a base to pro-
duce and sell milk to New Orleans handlers in 1957 had gone out of
57Note that this time period is slightly different from the 1956-62 period used
in the analysis of milk handlers.
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business or entered another market by 1962. There were 822 entrants,
or producers, on the market in 1962 that were not on the market in
1957. Of the 1,909 producers with a base for the New Orleans Market in
1962, only 1,087 of these were the same producers who had a base in
1957. More importantly, only 985 of these producers held a base for
each year between 1957 and 1962.
The same general relation existed with the other two markets (Table
11). However, the "dropout" rate was lower in the Northern Market,
where only 39 percent of the producers in 1957 had gone out of business
or entered another market by 1962.
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Producers in 1957 = 1,024; in 1962 = 766; Dropouts =
293 59 42,393
581; Entrants = 323
(Continued)
TABLE ll.-(Continued)
Size Size category in 1962 Number of
category
in 1957 Sa S c
proaucers
in 1957
THREE MAR KFTSIVl /A. JV Iv JL. X COMBINED
85,823 26 589 383 64 87,100*
196 3 7 13 2 221
s^ 957 12 185 281 43 2 1,480
c
845 5 59 526 361 19 1,815




22 2 6 41 71
producers
in 1962 88,005 46 471 1,449 1,016 198 91,185
Producers in 1957 = 4,085; in 1962 = 3,180; Dropouts = 2,182; Entrants = 1,277
*This number represents potential entrants in 1957. The total number of farms
reported in the 1959 census of agriculture for the area serving the markets, minus
the number of producers, was used to represent this potential. Where producers
from one parish were shipping to more than one market, the potential producers
were allocated among the markets according to the proportion of producers shipping
to the respective markets during the base-forming period of 1958.
**Data were incomplete for a small number of producers for the Central Market
and were not included in these observations.
Source: Offices of the Milk Marketing Administrators, New Orleans, Shreveport,
and Baton Rouge, Louisiana.
A Chi-square test was employed to test the hypothesis of independ-
ence of the producers' production in time period t-\-l on period t for
each market. The test statistic computed for each market with 25 degrees
of freedom was: New Orleans, 1,633.7; Northern Louisiana, 408.1; and
Central Louisiana, 602.3. The theoretical Chi-square value with 25
degrees of freedom is 44.3 at the .01 level. Since the statistic computed
exceeded this theoretical value, the hypothesis was rejected. This result
increases confidence in the validity of the assumption that "the proba-
bility of moving from one category to another is a function only of the
two categories involved."
Transition Probabilities for Milk Producers
Transition probabilities were calculated, as presented in Table 12,
from the data in Table 11 which describes the growth pattern of pro-
ducers. The number in the respective cells of the transition matrices
states the probability of a producer's moving from each of the size
categories indicated on the left side of the table to the size categories
respectively indicated across the top. For example, the probability that
a Northern Louisiana producer in category Sg in a given year will be
in the same category five years later is .171233. The probability of
moving to (no production) is .541096, and the probability of increas-
ing in size to is .212329, to Se is .068493, and to Sf is .006849. The
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.910112 .011236 .016854 .050562 .011236
s .641732 .010827 .126968 .197835 .021654 .000984
u
.471810 .002967 .037587 .321464 .1.59248 .006924
.293860 .008772 .109649 .473684 .114035




.995016 .000038 .000377 .001888 009998
.666667 .111111 .222222
.541096 .171233 .212329 .068493 .006849
.363036 .003300 .023102 .267327 .326733 .016502
Se .291666 .016667 .066667 .416667 .208333
.218750 .031250 — .750000
CENTRAL LOUISIANA MARKET
.992192 .000048 .000846 .003602 002756 000556
0
.823529 .029412 .088235 .058824
c
.710692 .003145 .097484 .154088 .034591 —
.514970 .001996 .027944 .239521 .201597 .013972




Sb .886878 .013575 .031674 .058823 .009050
So .646622 .008108 .125000 .189865 .029054 .001351
Sd .465565 .002755 .032507 .289807 .198898 .010468
Se .325301 .010040 .076305 .443775 .144579
.309859 .028169 .084507 .577465
Blank cells represent zero coefficients.
chance of a producer in Sc going out of business in five years is greater
than his chance of remaining in business. The same type of observations
can be made from Table 12 for producers in each category and for each
market.
The chance of producers in the two smallest active categories going
out of business within five years is greater than 50 percent in both the
New Orleans and Northern Markets. The probability is greater than 50
percent that producers in the three smallest size groups in all markets
combined will go out of business in five years or less. For the two largest
size categories, the greatest probability is for firms to remain in the
same size category.
In general, the probability of going out of production decreases as
producers increase in size. The category with the smallest probability
of going out of business is Sg for the New Orleans and Central Louisiana
producers and Sf for the producers in the Northern Market. The data
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in Table 12 suggest that producers entering the New Orleans or Central
Markets are most likely to enter at the size range of (a daily base of
from 301 to 700 pounds). These computed transition probabilities were
based on a five-year time period, 1957-1962. Any producer in the markets
in 1962 but not in the markets in 1957 could have entered at any time
between 1957 and 1962. These probabilities may be interpreted to mean
that producers are most likely to enter with an output in the size range
of Sd or to grow into category within four years after entry. The
probability of similar action by producers is slightly greater for entering
the Northern Market in Sg. Also, in all three markets there was a greater
tendency for small producers remaining in business to increase in size
than to remain in the same size category or to decrease in size.
The null hypothesis of no difference in the transition probabilities
between markets was tested by the likelihood ratio test as presented
by Padberg and Anderson. The calculated value was 1,267.7. Since
this value was considerably greater than the Chi-square value of 79.1
required for significance at the .05 level with 60 degrees of freedom,
the hypothesis of no difference was not accepted. Thus, the test result
shows a significant difference between markets in the forces generating
changes in the size distribution of milk producing firms.
Data on established daily base were available each year 1957 through
1962 for milk producers in both the Northern and Central Markets.
From this data, transition probabilities were computed using one-year
time intervals and equal size category ranges of 100 pounds daily base.
Because of a lack of data, such calculations were not made for the New
Orleans Market.
The transition patterns generally were about the same for the one-
year time periods as for the five-year time period, except the probability
of going out of business in one year was considerably less than in a
five-year period.
Louisiana's base plan of allocating producer milk among class uses
provides an economic incentive for each producer to increase milk pro-
duction during each base-forming period. If a milk producing firm in-
creases production at a greater rate than the market average, it obtains
a greater share of Class I sales during the base-operating period. The
results of this analysis suggest that milk producers reacted logically to
this economic incentive. However, the attempt of a producer to gain
a larger share of Class I sales is of no avail unless he can increase his
production relatively more than the average producer.
Distribution of Milk Producers
An equilibrium size distribution of producers was computed to study
ssPadberg, op. cit., p. 197; and T. W. Anderson, op. cit., p. 49.
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TABLE 13.—Percentage of Milk Producers in Each Size Category by Markets, 1957,
1962, and Estimates for 1972 and Equilibrium





- Percent — — —
NEW ORLEANS MARKET
1957 — 07.26 41.46 41.25 09.30 00.73
1962 — 02.04 17.92 49.82 26.45 03.77
1972 — 01.52 12.84 41.80 34.83 09.01
Equilibrium - 01.44 12.03 39.61 35.33 11.59
NORTHERN LOUISIANA MARKET
1957 — 01.48 23.93 49.67 19.67 05.25
1962 — 00.40 08.91 34.25 43.17 13.27
1972 —
"
00.22 04.58 23.14 41.27 30.79
Equilibrium - 00.29 03.94 20.96 34.28 40.53
CENTRAL LOUISIANA MARKET
1957 — 03.29 31.07 48.86 14.64 02.14
1962 — 00.67 10.97 42.54 38.21 07.61
1972 — 00.40 06.77 31.48 45.68 15.67
Equilibrium - 00.38 06.91 31.55 44.95 16.21
THREE MARKETS COMBINED
1957 05.22 35.80 44.79 12.40 01.79
1962 01.39 14.51 45.35 32.44 06.31
1972 00.86 10.02 35.81 38.59 14.72
Equilibrium 00.81 09.49 33.63 37.22 18.85
the inherent tendencies in the observed growth patterns of milk pro-
ducing firms (Table 13). The distribution of firms among size categories
as observed in 1957 and 1962 and the projected distribution for 1972
are also shown in Table 13. The category of no production, S^, although
employed in most previous phases of the analysis, was omitted because
it was not relevant in this analysis. The distribution of producers in
absolute numbers per size category for the same time periods is presented
in Table 14.
There was a tendency for the percentage of producers in the smaller
categories to decrease, relatively (Table 13). For example, the percent
of total producers in category Sc decreased from 41 in 1957 to 12 when
in equilibrium in the New Orleans Market; from 24 in 1957 to 4 when
in equilibrium in the Northern Market; and from 31 in 1957 to 7 when
in equilibrium in the Central Market. The proportion of producers in
size category Sf increased from 1 percent in 1957 to 12 percent in equi-
librium for the New Orleans Market; from 5 percent to 41 percent for
the Northern Market; and from 2 percent to 16 percent for the Central
Market.
If the observed tendencies persist, the distribution of producers in
equilibrium would be such that the largest number would be in the
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TABLE 14.—Number of Milk Producers per Size Category, by Markets, Louisiana,
1957, 1962, and Estimates for 1972 and Equilibrium








1957 - 178 1,016 1,011 228 18 2,451
1962 39 342 951 505 72 1,909
1972 29 245 798 665 172 1,909
Equilibrium 29 241 794 708 232 2,004
NORTHERN LOUISIANA MARKET
1957 - 9 146 303 120 32 610
1962 - 2 45 173 218 67 505
1972 - 1 21 106 189 141 458
Equilibrium - 1 18 97 158 187 461
CENTRAL LOUISIANA MARKET
1957* - 46 435 684 205 30 1,400
1962* - 7 114 442 397 79 1,039
1972 - 3 51 237 344 118 753
Equilibrium - 3 49 223 317 114 706
THREE MARKETS COMBINED
1957 233 1,597 1,998 553 80 4,461
1962 - 48 501 1,566 1,120 218 3,453
1972 - 27 313 1,119 1,206 460 3,125
Equilibrium** 26 303 1,075 1,190 603 3,197
*Data were not available for a small number of individual producers. The num-
ber per category was estimated by multiplying the percent in each category (of the
data available on individual producers) times the total number of producers reported
for the market in January adjusted to correspond to the current market area.
**The estimates for each market, including the three markets combined, were
developed from four separate transition probability matrices. Because of this proce-
dure, the number of firms for the state (three markets combined) distribution does
not equal the sum of the firms estimated in individual markets.
middle-size category, S^, in the New Orleans Market, in category in
the Central Market; and in the largest category, Sf, in the Northern
Market. In general, the proportion of producers in size categories Sb
and Sc decreased while the proportion in Sg and Sf increased, relatively,
throughout the observation and projection periods.
A similar distribution pattern was reflected in the absolute number of
producers as shown by the relative distribution. The number of pro-
ducers holding a base in the New Orleans Market decreased from 2,451
in 1957 to 1,909 in 1962 (Table 14). The same number, 1,909, was es-
timated for 1972 and increased only slightly to 2,004 for an equilibrium
condition. The number of base-holding producers in the Northern
Market decreased from 610 in 1957 to 505 in 1962; the estimated num-
ber declined further to 458 in 1972, and then increased slightly to 461
in equilibrium.
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The greatest estimated decline in number of producers, both rela-
tively and absolutely, occurred in the Central Market. The number of
producers decreased 26 percent between 1957 and 1962, or from 1,400
to 1,039. Only 753 were estimated for 1972, and a further decline to 706
was indicated for equilibrium. Although the results indicate a continuous
change of producers among size categories, including entry and exit, the
total number for equilibrium was approached closely in 1962 in the
New Orleans Market and would be almost identical with the number
required for equilibrium in the Northern Market by 1972.
Mobility of Milk Producers
The data in the transition matrices (Table 12) suggest that milk
producers are rather mobile and indicate the direction of their move-
ments. Data with respect to the mean number of years spent in a specific
size category by an average producer are presented in Table 15. The
mean lifetime of firms in category Sa was omitted from Table 15 because
the number of potential entrants was estimated based on the assumption








S. 1.0 1.0 1.0
S 1.1 1.1 1.0
S° 1.5 1.7 0.9
Sg 1.9 1.5 1.3





















that all farms are potential dairy farms. This decision to omit was
made in spite of the fact that it would be tempting to interpret such an
estimate as an indication or measure of the degree of barrier or re-
striction to entry. Therefore, the mean lifetime for firms in the perfectly
mobile market, as shown in Table 15, was computed from the normalized
equilibrium vector K so that it would be comparable to the average
lifetime of milk producing firms observed operating in the markets.
A ratio was computed showing the relationship between the observed
mean lifetime of producers in specific size categories and that expected
in corresponding size categories under the concept of a perfectly mobile
market. This ratio may be interpreted to mean that as this ratio ap-
proaches 1.0, the observed mean lifetime of firms in given size categories
approaches that of the perfectly mobile market. The data indicate that
producers of each size group were highly mobile and closely approxi-
mated a perfectly mobile market. Moreover, there was little difference
in the observed mean lifetime of firms between size categories and be-
tween markets. There were no noticeable differences in the mobility,
whether the computations were based on one-year time periods and equal
size category ranges or a five-year time period and unequal size categories.
Also, the market mobility indices for producers, ranging in 1957
from 98.9 for the Northern Market to 118.5 in the Central Market,
indicate that milk producers were highly mobile (Table 16). The pro-
jected indices indicate a tendency for only a slight decrease in this mo-
bihty. An equilibrium condition would reflect a market mobility index
of 90.6, 101.1, and 59.4 for the New Orleans, Central, and Northern
Markets, respectively. These results suggest that the market structure
of milk producers will continue to be highly mobile.
TABLE 16.-Index of Market Mobility of Milk Producers, Louisiana Markets, 1957,
1972, and Equilibrium
Index of mobility
Market 1957 1972 Equilibrium
New Orleans 110.2 91.6 90.6
Northern Louisiana 98.9 65.4 59.4
Central Louisiana 118.5 101.0 101.1
Three Markets Combined 105.9 86.5 84.7
Producer Cooperatives
It is generally considered that individual producers—farmers—in the
agricultural sector of the economy operate under conditions approaching
the economic model of pure competition. The question may be raised
as to whether or not the structure of Louisiana milk markets, as re- ^
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fleeted by the number and size of milk producers, meets the requirements
of the pure competition model.
The previous analysis indicates, among other things, that: (1) there
were many milk producers in each market; (2) the size of any individual
milk producing firm was not large enough to have a significant effect
on the total market supply of milk; (3) the mobility of milk producers
was approximately the same as that expected under the concept of a
"perfectly mobile market"; (4) the average chance of a producer's re-
maining in production more than five years was only about 50-50; (5)
there appeared to be no significant restriction to entry; and (6) observa-
tions in the market indicate that milk sold by producers to handlers
is homogeneous. Therefore, it may be concluded that the market struc-
ture in which milk producers operate has the characteristics of pure
competition. Thus, it appears that individual producers, per se, have
very little effective bargaining power.
Do producers, with little or no market power, faced with a market
in which monopolistic elements are present, have a means of developing
countervailing market power? One method utilized, to a limited extent
in Louisiana, is producer cooperative associations.
A complete analysis of milk producer cooperatives in Louisiana is
beyond the scope of this study. However, cooperative associations should
be recognized as a factor in the market structure of the dairy industry
in Louisiana. Selected factors which affect the bargaining position of
milk producers were examined briefly. This analysis deals with those
milk producer bargaining cooperatives officially recognized by admin-
istrators of governmental milk marketing orders.
Three milk producer bargaining cooperatives in Louisiana were
officially recognized by government agencies in January 1957. The num-
ber of cooperatives increased to four by January 1962. This change in
number resulted from a merger of two cooperatives and the organization
of two new associations. Membership in cooperatives increased from
1,174 in January 1957 to 2,230 in January 1962, or an increase of 91
percent (Table 17). Only 25 percent of all milk producers were coopera-
tive members in January 1957 while 63 percent were members in January
1962. Cooperative members controlled about one-fourth of the total
milk supply in January 1957 and 63 percent in January 1962. These data
indicate that the bargaining position of milk producers was enhanced
through producer organization.
Evidence of increased producer market power was reflected by the
fact that in recent years cooperatives negotiated with handlers for pre-
miums over the Class I milk price established by federal order for the
New Orleans Market. Producer cooperatives negotiated with milk
handlers in the New Orleans Market for a Class I price of $5.90 per
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TABLE 17.—Number of Producers and Volume of Milk Marketed by Members of
Cooperative Organizations, Louisiana, January, 1957-62
Milk producers Producer receipts
Cooperative Cooperative
State Cooperative members State Cooperative members
Year total members as percent
of total
total members as percent
of total
January Number Percent Thousand Pounds Percent
1957 4,641 1,174 25.3 64,024 15,719 24.6
1958 4,471 2,193 49.0 59,225 26,715 45.1
1959 4,161 2,293 55.1 62,338 32,056 51.4
1960 3,914 2,071 52.9 66,862 32,775 49.0
1961 3.749 2,401 64.0 74,623 46,856 62.8
1962 3,537 2,230 63.3 70,298 43,989 62.6
Source: Louisiana Annual Milk Marketing Report (Division of Milk Testing, Lou-
isiana Department of Agriculture and Immigration, 1957-62) ; and Records of
Milk Producer Cooperatives, Franklinton, Lafayette, Shreveport, and Baton
Rouge, Louisiana.
hundred pounds o£ milk containing 4 percent butterfat for the months
of May through September, 1957. During this time, the federal order
price ranged from $5.25 to $5.72. Also, a Class I price of $6.00 per hun-
dred pounds of milk at 4 percent butterfat test was negotiated for the
months of August 1958 through August 1959, during which time the
federal order price averaged $5.72 per month.^^
Producer cooperatives were instrumental in obtaining a federal milk
marketing order for Northern Louisiana in 1955 and state milk market-
ing orders for all areas of Louisiana in 1960. Also, they have obtained
changes in the milk marketing orders which were beneficial to producers.
Structural characteristics as reflected by individual producers indicate
that milk production, as such, is characterized by conditions of pure
competition. However, producers recognized that organization is essen-
tial if they expect to obtain market power. Development of countervail-
ing power in the market through organized cooperative bargaining as-
sociations resulted in a market structure in the producer (seller) segment
which approaches the model of oligopoly.
SUMMARY
Structural changes have been taking place in the Louisiana dairy
industry in terms of number and size distribution of firms, growth
patterns, and mobility, as well as survival rates for firms. Analysis of
these changes together with an estimate of the structure of the markets
in future time periods was the substance of this study. The Markov
59Louisiana Annual Milk Marketing Report (Division of Milk Testing, Louisiana
Department of Agriculture and Immigration) ; and Compilation of Statistical Ma-
terial for the New Orleans, Louisiana Marketing Area, January 1957 Through
August 1961 (New Orleans, Louisiana: Office of the Market Administrator) .
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Process was employed as the major analytical technique in the study.
Since the effects of business concentration are most significant in
local markets, Louisiana was divided into three marketing areas for
this analysis in accordance with those of regulatory agencies. These
markets were referred to as the New Orleans, Northern, and Central
Markets. Both the handler and producer segments were analyzed.
Milk Handler Segment
Relatively few milk handlers operated in each market. The three
largest firms accounted for more than half of the total milk sales in
each market. The six largest firms accounted for more than 70 percent
of sales. Projection analysis indicated further declines in the number of
firms in the industry. By 1972, it is expected that 60 firms will serve
the industry instead of the 73 currently operating.
Small handlers tended to get smaller or go out of business. The
probability of going out of business decreased as firm size increased
and was remote for firms whose packaged fluid milk sales were greater
than 400 thousand pounds per month. Firms remaining in the mar-
kets tended to increase in size and concentrate in the larger size cate-
gories. For example, while one-third of the firms in the Northern Mar-
ket each sold less than 101 thousand pounds of fluid milk per month in
1956, it was estimated that only 8 percent of the firms would be in that
category by 1972 and none would be that small in equilibrium. During
1956, one-fifth of the firms operating in that market had sales volume
of from 751 thousand to three million pounds per month. Thirty-eight
percent of the projected firms in the Northern Market would be in
that size group by 1972, and at long-run equilibrium, two-thirds of the
firms would have sales in that range.
Sixty-three percent of the firms estimated to be operating in Louisi-
ana in 1972 would be in the largest three categories. In absolute terms
the largest number of milk handlers in any one size category would be
17 in S5, a size range from 751 thousand to three million pounds of
packaged fluid milk sales per month. Thirty-eight firms would be in
size categories larger than S3, or would have fluid milk sales exceeding
400 thousand pounds per month. Only eight firms would be in Si, less
than 100 thousand pounds per month.
Milk handlers in Louisiana were rather immobile. Handlers were
only about 16 percent as mobile as firms would be in the concept of a
"perfectly mobile market." Estimates of firm mobility index declined to
13 in 1972 and 9 in equilibrium.
The analysis indicates the handler segment of the markets will be-
come more rigid as a result of a decrease in the number of firms and the
gravitation of the remaining firms to the larger, less mobile, sizes.
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Milk Producer Segment
In contrast to the handler segment, the number of milk producers
in each market was relatively large and the production of any single
producer was insufficient to significantly affect the total market supply.
There was a tendency for the number of smaller producers to decrease
and for the number of larger producers to increase, relatively.
There was a rapid turnover of producers in each market. For ex-
ample, 56 percent of the 2,451 producers in the New Orleans Market in
1957 were not operating by 1962. Between 1957 and 1962 there were
only 985 producers that remained in continuous production for the
New Orleans Market. During that period 1,364 firms with a base in
1957 quit production and 822 new firms gained bases for that market.
On the average, there was only about a 50-50 chance of a producer
remaining in production as long as five years. The probability of going
out of production decreased as producers increased in size. Producers
with an average daily base ranging from 1,101 to 1,200 pounds were less
likely to go out of production in one year than firms of any other size.
Irrespective of the firm's size, if it remained in business it was more likely
to increase than to decrease in size.
If observed tendencies persist, the equilibrium number of producers
would be approximated by 1972. The largest number of producers
would have milk production ranging from 301 to 700, 701 to 1,500, and
over 1,500 pounds per day for the New Orleans, Central, and Northern
Markets, respectively.
The index of firm mobility in the markets indicates that producers
are highly mobile, approaching the "perfectly mobile market" concept.
The index of market mobility estimated for equilibrium showed some
decline. In equilibrium conditions, the market mobility index was cal-
culated to be 59 for the Northern Market and over 90 for both the
Central and New Orleans Markets.
Milk producers, recognizing that organization is essential for them
to obtain market power, have developed a countervailing power in the
market through cooperative bargaining associations. This countervailing
power was evidenced by the fact that producer cooperatives negotiated
with handlers for premiums over the Class I milk price established by
federal order for the New Orleans Market; they were instrumental in
obtaining a federal milk marketing order for Northern Louisiana and
state milk marketing orders for all areas of Louisiana.
The structural relation between milk producers and milk handlers
in Louisiana markets seems to fit the models of oligopoly versus oligop-




PROCEDURE USED TO OBTAIN DATA
As indicated earlier, data requirements of the Markov Process are
stringent; information about the size of individual firms over time is
required. In some cases such data are not available because of the lack
of records. Also, in many cases data of this nature are considered con-
fidential. Where these data problems exist, they must be overcome be-
fore the technique can be used.
The problem of obtaining confidential data may be approached by
different methods. One approach to the problem would be. to request
data from individual firms in terms of size categories by time periods.
Firms may be less reluctant to release data relating to their business
within ranges than by absolute values. From such data, the researcher,
could determine the movements by firms among size categories.
Another approach to the problem would be to request data from
an alternative source, such as a governmental regulatory agency. Most
agencies, however, are not permitted to release confidential information
about individual firms. Therefore, it may be necessary for the agency
to release the data in a form which does not reveal confidential informa-
tion. Here again, data could be requested in terms of size categories.
Such data could also be coded and thus not reveal the identity of any
given firm. Movements of firms among size categories could be deter-
mined by the researcher from data in this form.
Another approach to the problem would be to request the agency
to provide the data in terms of observed movements of firms among
size categories, or in terms of transition probabilities. Data in such
form, plus the number of firms per size category during the initial time
period, satisfy the requirements of the model. Also, under such a pro-
cedure it is impossible to determine information about any individual
firm. In some cases, it may be necessary to specify that there must be
at least three firms in each size category before the agency can release
the data. This procedure requires that the agency observe and record
the movements of each individual firm among size categories.
For this study, data on movements of milk handlers among size
categories were obtained from the Market Administrators in the form:
of a matrix. The elements of the matrix, Ai^ (the subscript i refers to
the row, and j refers to the column), represent the total number of
firms that moved from Sj to Sj during all time intervals, where Si
represents the size category in a given time period, and Sj represents
the size category in the following time period. Data in this form are
consistent with the needs for analysis with the Markov Process and
consistent with rules for releasing market data.
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A procedure for determining the movements of each individual
firm among size categories was explained to the administrators by the
following hypothetical example: Assume that there are eight size
categories (Appendix Table 1-A). The volume of milk sales for six
APPENDIX TABLE 1-A.—Hypothetical Data for Illustrating Movements of Firms
Among Size Categories
Size category Volume of sales
Million pounds per time period
1 0
2 1 or less
3 1.1 to 10
4 10.1 to 20
5 20.1 to 30
6 30.1 to 40
7 40.1 to 50
8 50.1 or greater
time periods was assumed for each firm; the volume of each firm was
assigned to a size category for each time period (Appendix Table 1-B).
A matrix was formed to record movements by firms among size cate-
gories. This was done by indicating size categories for a given time
period in a column on the left side of a table and indicating size cate-
gories for the following time period in a row across the top (Appendix
Table 1-C).
Movements of each hypothetical firm among size categories were
recorded in Appendix Table 1-C from the data in Appendix Table 1-B.
For example, firm N was in category 3 in 1955 and category 2 in 1956.
This change constitutes one movement, or one observation, for element
A32 in Appendix Table 1-C. Firm N was in category 4 in 1957, which
gives one observation for element Aoj. In 1958, firm N was in category 1.
This movement provides an observation for element A^^, and so on, for
each individual firm. Transition probabilities can be computed from


















































































































































































A TECHNIQUE FOR OBTAINING THE EQUILIBRIUM
DISTRIBUTION
It was shown earher that the equilibrium distribution of firms in
a market can be derived by raising the transition matrix to an infinite
power, or by the solution of simultaneous equations. Each of these
methods results in a unique vector which shows the equilibrium dis-
tribution.
A procedure of setting up the system of simultaneous equations to
solve for the equilibrium vector, K, may not be readily apparent to one
who is not familiar with matrix algebra. Therefore, such a procedure
is presented in this Appendix. In equilibrium,
(1) KP = K.
In general, this equation may be expressed as













— (^1 kg . . . kj..-,^ kj.).
If each matrix of (2) is transposed, the order of multiplication is
changed and the equation would appear as
(3)
Pll P21 • • • Pr-1,1 Prl ki
P12 P22 • • • Pr-1,2 Pr2 k. K
Pl,r-1 P2,r-1 • • • Pr-l,r-l Pr,r-1 ^r-l ^r-l
Plr P2r . . . pr.i,r Prr K
This system of equations (3) is equal to
Pllki + P21K + • • • + Pr-l,lkr-i + Prll^r = K
P12K + P22K + • • • + Pr-l,2l^r-l -r Pr2K = K
(4)
Pl.r-l^l
-f- P2,r-lk2 H" • • • "h Pr-l,r-l^^r-l Pr,r-lkr ^r-l
Plrki + p^vK + • • • + Pr-l,rkr-i + Prr^r = K
which is a system of r equations and r unknowns. However, since
(5) k,
-f k, + . . .
-f k,., + k, = 1,
only r-1 of the equations in the system (4) are linearly independent. This
54
same equation (K -\- K -\- • • + K-i + = 1) provides an equation
that can be used to replace any one of the system.
Let the last equation in the system (4) be replaced by equation (5)
.
This replacement provides a system of r linearly independent equations
and r unknowns that would appear as
Pllki + P21K + • • • + Pr-l,lkr-i + Prl^^r = ^^1
Pl2ki + P22l^2 + • • • + Pr-l,2kr-i .+ Pr2l<^r =K
(6)
Pl,r-lkl + P2,r-lk2 + . • • + Pr-l,,-lkr-l + Pr,r-lk. = K-1
Ik, + Ik, + . . . + Ik,., + Ik, = 1
By transferring all of the unknowns (k,) to the same side of the equa-
tion and collecting like terms, the system of equations would appear as
Pllki-k, + P2,k2 + . . . +Pr-l,ll^r-l + Prl^r = ^
Pl2kl + P22k2-k2 + • • • +Pr-l,2l^r-l + Pr2kr = 0
(7)
Pl,r-lkl + P2,r-lk2 + • • • +Pi-l,r-ll^r-l-^^r-l + P.-.r-l^r = 0
Ik, + Ik^ + . . . + 11^.-1 + 11^. = 1
Now by factoring like terms, the system of equations would appear as
(p„-l)k, + p,,K + • • • + Pr-l,lkr-l 4- p„k, = 0
Pl2ki + (P22-I) + . . . + Pr-l,2l^r-l + Pr2kr = ^
(8)
I Pl.r-lkl + P2,r-lk2 + . . . +(Pr-l.r-l-l)kr-l + Pr.r-l^r =
0
Ik, + Ik, +...+ ^K-i 4- =1
and the system of r linearly independent equations and r unknowns is
ready for solution,
A technique of obtaining the unique row vector K, as shown by Pad-
berg,6o may be presented as follows: Let P' be the transpose of the
matrix P (the matrix of transition probabilities). Let P* be P'-I, where
I is an identity matrix. Replace the i row of P* with a row containing
all I's and call it P**. Now let a column vector with zero in all elements
except the i element which is 1 be called v. Then P**-i v = k', where
p**-i 15 j-j^e inverse of P** and K' is the transpose of K. The transpose of
K' will be equal to the unique vector K.
1^ , These steps are illustrated by using the following hypothetical ex-
ample:









.5 .2 .0 1 0 0 -.5 .2 .0
p*_
.3 .6 .3 0 1 0 .3 -.4 .3




















-2.00000 -.57143 .17143 0
0.00000 -1.42857 .42857 0





and K [ .17143 .42857 .40000].
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APPENDIX TABLE 2.-Size Distribution of Fluid Milk Firms as Reflected by


















Group Thousand Pounds Percent
JANUARY 1958
1 12,403 12,403 58.6 10.3
2 4,177 16,580 78.3 20.7
3 1,511 18,091 85.5 31.0
4 1,167 19,258 91.0 41.4
5 766 20,024 94.6 51.7
6 495 20,519 96.9 62.1
7 273 20,792 98.2 72.4
8 207 20,999 99.2 82.8
9** 170 21,169 100.0 100.0
JANUARY 1962
1 13,508 13,508 55.7 10.3
2 4,863 18,371 75.7 20.7
3 2,205 20,576 84.8 31.0
4 1,414 21,990 90.7 41.4
5 926 22,916 94.5 51.7
6 666 23,582 97.2 62.1
7 344 23,926 98.6 72.4
8 193 24,119 99.4 82.8
9** 136 24,255 100.0 100.0
*Data were grouped into categories of three firms in order to protect confiden-
tiality of the information.
**Group of the five smallest firms.
Source: Office of the Market Administrator, Federal Order 94, New Orleans,
Louisiana.
57
APPENDIX TABLE 3.-Size Distribution of Fluid Milk Firms, as Reflected by































































*Data were grouped into categories of three firms in order to protect confiden
tiality of the information.
**Group of the four smallest firms.
Source: Office of the Market Administrator, Federal Order 96, Shreveport
Louisiana.
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APPENDIX TABLE 4.-Size Distribution of Fluid Milk Firms as Reflected by


















Group Thousand Pounds Percent
JANUARY 1952
I 5,503 5,503 39.6 7.5
2 2,798 8,301 59.8 15.0
3 1,545 9,846 70.9 22.5
4 971 10,817 77.9 30.0
5 768 11,585 83.5 37.5
6 525 12,110 87.2 45.0
7 388 12,498 90.0 52.5
8 288 12,786 92.1 60:0
9 272 13,058 94.1 67.5
10 249 13,307 95.9 75.0
11 227 13,534 97.5 82.5
12 185 13,719 98.8 90.5
13** 161 13,880 100.0 100.0
JANUARY 1958
1 11,750 11,750 54.4 9.1
2 3,613 15,363 71.1 18.2
3 1,571 16,934 78.4 27.2
4 1,341 18,275 84.6 36.3
5 947 19,222 89.0 45.4
6 700 19,922 92.2 54.5
7 552 20,474 94.8 63.6
8 413 20,887 96.7 72.7
9 330 21,217 98.3 81.8
10 259 21,476 99.5 90.0
11 117 21,593 100.0 100.0
JANUARY 1962
1 13,197 13,197 56.9 12.0
2 4,422 17,619 75.9 24.0
3 1,790 19,409 83.7 36.0
4 1,429 20,838 89.8 48.0
5 1,060 21,898 94.4 60.0
6 711 22,609 97.5 72.0
7 402 23,011 99.2 84.0
8** 188 23,199 100.0 100.0
*Data were grouped into categories of three firms in order to protect confiden-
tiality of the information.
**Group of the four smallest firms.
Source: Office of the Administrator, Louisiana Orders 2 and 3, Baton Rouge,
Louisiana.
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APPENDIX TABLE 5.—Size Distribution of Fluid Milk Firms as Reflected by
Packaged Fluid Milk Sales, Three Markets Combined, January 1962
Groups of Packaged Cumulative Cumulative
threes in fluid Cumulative percent of percent, of i











Qn A no39,49o 04./ 1 ^? 41 O.Tt
4 4,422 43,920 oy. /
17 Q
5 3,517 47,437 ID.O
99 444 .t:
6 3,040 j0,47 / oU. 1 96 9
7 1,888 D4,o05 50.
1
31.3
8 1,637 54,002 OO.I 03.0
9 1,499 55,501 OO. 1 40.3
10 1,414 56,915




e n 1 OA59,180 y^.u JO. /
1 Q13 60 088yjyj 95.4 58.2
14 793 60,876 96.6 62.7
15 566 61,442 97.5 67.2
16 371 61,813 98.1 71.6
17 332 62,145 98.7 76.1
18 282 62,427 99.1 80.6
19 204 62,631 99.4 85.1
20 157 62,788 99.7 89.6
21 128 62,916 99.9 94.0
22** 73 62,989 100.0 100.0
*Data were grouped into categories of three firms in order to protect confiden
tiality of the information.
**Group of the four smallest firms. _
Source: Office of the Milk Marketing Administrators, New Orleans, Shreveport
and Baton Rouge, Louisiana.
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APPENDIX TABLE 6.—Size Distribution o£ Milk Producers as Reflected by Estab-















percent of percent of
volume producers
Pounds Number Pounds Percent
1957
Over 1400 25 49,408 49,408 5 1
1301-1400 10 13,500 62,908 7 1
1201-1300 14 17,500 80,408 9 2
1101-1200 9 lU,3oU on 7FiQ 1 n 94
1001-1100 24 1 1 Pi QFift 1 o 3
901-1000 40 6o,\}\)\} 1
7
801- 900 50 iyO,4:Do 914
1
7
701- 800 74 DD,DU\J OKI QFiS 974 / 1 01 \j
601- 700 104 o / ,ouu 14
501- 600 165 on 'TKH 44 914
1
401- 500 291 1 an QF;n 04:1 ,400
301- 400 451 lD/,ooU fiQQ 1 ns / 0 Fil0
201- 300 578 1 AA Finn Szi?{ fins Qly 1 / 0
101- 200 438 Qno ?^na Q8yo yo
1- 100 178 o,yuu Ql 8 908 1 001 \)\J 1 00
1962
Over 1400 88 164,025 164,025 14 5
1301-1400 17 22,950 186,975 16 6
1201-1300 34 42,500 229,475
on20 n1
1101-1200 46 52,900 282,375 25 10
1001-1100 70 73,500 355,875 31 13
901-1000 76 72,200 428,075 37 17
801- 900 116 98,600 526,675 46 23
701- 800 130 97,500 624,175 54 30
fiOl- 700 187 121,550 745,725 64 40
501- 600 236 129,800 875,525 75 52
401- 500 257 115,650 991,175 85 66
301- 400 271 94,850 1,086,025 94 80
201- 300 220
,
55,000 1,141,025 98 92
101- 200 122 18.300 1,159,325 99 98
1- 100 39 1,950 1,161,275 100 100
*Estimated by multiplying the number of producers per size category times the
mid-point of the category. For the group "over 1400," the number of producers in
that size category was multiplied times the average size of the producers in the
category.
Source: Office of the Market Administrator, Federal Order 94, New Orleans,
Louisiana.
APPENDIX TABLE 7.-Size Distribution of Milk Producers as Reflected by Estab-




















Pounds Number Pounds Percent
1957
Over 1400 39 76,050 76,050 21 6
1301-1400 10 13,500 89,550 25 8
1201-1300 11 13,750 103,300 29 10
1101-1200 7 8,050 111,350 31 11
1001-1100 8 8,400 19,750 33 12
901-1000 14 13,300 138 050 37 15
801- 900 28 23,800 156,850 44 19
701- 800 35 26,250 183 100xyjxJ yl. \J\J 51 25
oOl- 700 o5 35,750 218,850 61 34
501- 600 70 38,500 257,350 72 45
401- 500 86 38,700 296,050 82 60
301- 400 92 32,200 328 250 91 75
201- 300 90 22,500 350,750 98 89
101- 200 56 8,400 359,150 99 99
1- 100 9 450 359 600 100 100
1962
Over 1400 78 180,180 180,180 38 15
1301-1400 13 17,550 197,730 42 18
1201-1300 15 1 Q '7pr Alo, ID\) 'to
1101-1200 22 25,300 241,780 51 25
1001-1100 19 19,950 261,'/30 55 29
901-1000 40 38,000 299,730 63 37
801- 900 41 34,850 334,580 70 45
701- 800 57 42,750 377,330 79 56
601- 700 51 33,150 410,480 86 67
501- 600 38 20,900 431,380 91 74
401- 500 51 22,950 454,330 95 84
301- 400 33 11,550 465,880 98 91
201- 300 31 7,750 473,630 99 97
101- 200 14 2,100 475,730 100 99
1- 100 2 100 475,830 100 100
*Estimated by multiplying the number of producers per size category times the
mid-point of the category. For the group "over 1400," the number of producers in
that size category was multiplied times the average size of the producers in the
category.
Source: Office of the Market Administrator, Federal Order 96, Shreveport,
Louisiana.
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APPENDIX TABLE 8.—Size Distribution of Milk Producers as Reflected by Estab-




















Pounds Number Pounds Percent
1957
Over 1400 34 64,566 64,566 10 2
1301-1400 11 14,850 79,416 12 3
1201-1300 13 16,250 95,000 1 Klo
1101-1200 6 7,500 103,166 16 5
1001-1100 21 22,050 125,216 19 6
901-1000 35 33,250 158,466 24 9
801- 900 52 44,200 202,666 31 12
701- 800 63 47,250 249,916 38 17
DUl- /uU 11 50,050 299,966 46 22
501- 600 147 80,850 380,816 58 33
401- 500 211 94,950 475,766 73 48
301- 400 249 87,150 562,916 86 66
201- 300 253 63,250 626,166 95 84
101- 200 182 27,300 653,466 99 97
1- 100 46 2,300 655,766 100 100
1962
Over 1400 110 210,100 210,100 26 11
1301-1400 22 29,700 239,800 30 13
1201-1300 24 30 000 269,800 33 15
1101-1200 36 41,400 311,200 38 18
1001-1100 52 54,600 365,800 45 23
901-1000 59 56,050 421,850 52 29
801- 900 84 71,400 493,250 61 37
701- 800 89 66,750 560,000 69 46
601- 700 105 68,250 628,250 77 56
501- 600 128 70,400 698,650 86 68
401- 500 121 54,450 753,100 93 80
301- 400 88 30,800 783,900 97 88
201- 300 87 21,750 805,650 99 97
101- 200 27 4,050 809,700 100 99
1- 100 7 350 810,050 100 100
*Data were not available for all individual producers. The number per category
was estimated by multiplying the percent in each category, of the data available
on individual producers, times the total number of producers reported for the market.
**Estimated by multiplying the number of producers per size category times
the mid-point of the category. For the group "over 1400," the number of producers
in that size category was multiplied times the average size of the producers in the
category.
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